Nutritional Assessment and Recommendations

Medical History
Sixty-year-old white female with adenocarcinoma of the lung. Past medical history includes Von Willebrand disease. Still smokes. Retired nurse. No complaints of nausea, vomiting, diarrhea, or constipation. Appetite: "fair to good."
Diet History
Dietary history reveals adherence to a standard American diet. The patient presently is averaging consumption of 2 meals per day, primarily at home (90%). Substance abuse: alcohol dependent (binges of 4 to 6 glasses of wine). Craves potatoes, sweets, and sour foods. Twenty-four-hour dietary intake recall reveals the following: breakfast, eggs and bacon; dinner, chicken, with water for a beverage.
Anthropometrics
Weight: 169 lb. Height: 5′4″. Usual body weight: 189 lb. Patient has experienced gradual weight loss for the past 8 months. Ideal body weight: 120 lb ± 10%. Adjusted body weight for obesity: 132 lb. Percentage ideal body weight: 140. Body composition: N/A.
Allergies/Intolerances
Coffee, apples, bananas, oranges, strawberries, pecans, cashews, walnuts, pork, beets, tomatoes, beans, perch, and halibut. The patient reports hoarseness and a loss of hearing with these foods.
Labs
Platelet adhesiveness: low (52%).
Dietary Assessment and Recommendations
Calories Calorie intake 1350 to 1620 based on 25 to 30 kcal/kg of ideal body weight. Ideal body weight is suggested as a basis for calorie calculations because adjusted body weight for obesity has not been validated in the literature. A maintenance level is chosen at this time until the extent of calorie needs due to tumor burden and treatment course can be determined.
Protein Recommendations
Protein intake 54 to 65 g based on 1.0 to 1.2 g per kilogram of ideal body weight. The patient's needs could be potentially higher based on treatment course and further evaluation of biochemical markers such as prealbumin, albumin, and transferrin in determining visceral protein status. 1 Our clinical observation at the Block Center for Integrative Cancer Care (BCICC) has been an increased risk of compromised visceral protein stores during chemotherapy, especially if patients do not meet estimated protein needs orally. With an emphasis on a semivegetarian dietary approach, we have observed that those patients who have not incorporated recommended servings of plant-based proteins are more vulnerable to protein malnutrition during treatment phases. An enteral formulation may become necessary to meet both calorie and protein needs while on chemotherapy regardless of dietary approaches due to its effects on several aspects of digestion such as appetite, early satiety, mouth sores, and bowel intolerance, among others. However, we have concerns about existing enteral formulations that use casein as the main protein substrate, omega-6 fatty acids as main fat sources, and corn syrup as the main carbohydrate source. Instead, we recommend a formulation that contains, among other properties, high biological value protein derived from nondenatured whey and organic egg white, and a diverse complex of lower glycemic carbohydrate sources.
Block Center Nutrition Program
Patients are educated and counseled on the BCICC nutritional program by registered dietitians. Caloric needs are calculated using the Harris-Benedict equation and appropriately modified according to specific clinical conditions. Daily intake comprises 10% to 20% of calories from fat (depending on disease type and patient condition), 15% to 20% of calories from protein, and 60% to 70% of calories from carbohydrate. Food choices are customized to meet the nutritional and biochemical needs as well as the lifestyle exigencies of patients. Fats in the diet are predominantly monounsaturates and polyunsaturates of the omega-3 group. Main fat sources in the diet include canola and olive oil, nuts and seeds, and cold-water fish. Recommended protein foods are legumes, including some soy, and fish. Carbohydrates come from whole grains, vegetables, and fruits, with particular emphasis on those known to be rich in numerous bioactive compounds such as carotenoids and flavonoids. A high intake of fruits and vegetables is recommended, 7 to 10 or more servings per day, as tolerated by patients. Foods to be avoided consistently by all patients include refined sugars and flours, stimulants, artificial sweeteners, red meat, and dairy products. Overweight patients are counseled on gradual weight loss using the BCICC diet. This is done in conjunction with careful fitness and clinical monitoring to maintain lean muscle with the aim of improving prognosis.
Exchange Recommendations
The American Diabetes Association/American Dietetic Association dietary exchange system has been adapted to the Block Center Nutrition Program to ensure optimal phytochemical, macronutrient, and micronutrient intake. The following exchange recommendations are suggested to meet the patient's nutritional needs (on a daily basis):
Grains: 8 Protein: 6 Vegetables: 6 Fruit: 3 Fat: 3 Table 1 shows examples of exchanges, whereas Table 2 shows a sample lunch with exchanges.
Dietary Recommendations
According to recent guidelines from the American Cancer Society (ACS), a diet that adheres to the following recommendations would be beneficial for the prevention of a variety of cancers. 2 In general, we feel that dietary recommendations for the prevention of cancer are also appropriate guidelines for cancer treatment. Thus, indicated below each recommendation based on an ACS guideline is a tailored set of aggressive treatment recommendations for this patient from the Block Nutrition Program.
RECOMMENDATION: PATIENTS SHOULD LIMIT THEIR CONSUMPTION OF ALCOHOL IF THEY DRINK AT ALL
Alcohol consumption is not an option for this patient. Encourage participation in an approved alcohol dependency program. Her present alcohol consumption yields a significant calorie contribution (based on her interpretation of a "glass" of wine), which may range from an additional 400 to 2160 kcal based on 4to 8-oz portions. Worse yet, chronic alcohol abuse can cause severe depletions of micronutrients, namely, vitamins A, C, D, E, and K, as well as the B vitamins, especially thiamin, and minerals such as zinc, which effect appetite. 3 Furthermore, alcohol adversely affects digestion, storage, utilization, and excretion of nutrients. 4 More frequent meals may be beneficial for this patient; those who eat more often tend to be thinner, more physically active, smoke less, and consume less alcohol. It is realistic to expect with alcohol cessation an increased appetite and craving for sweets. Therefore, her dietary plan should include approved sweets such as fruits and emphasis on lower glycemic sweeteners such as agave nectar, stevia, rice syrup, or malted barley. In addition, appropriately well-spaced, frequent meals that contain an excellent protein source should help with her cravings. Five to 6 small meals per day would be an ideal goal; however, in light of present intake of 2 meals per day, 3 meals would be a more realistic initial goal. Encourage enrollment in a reputable smoking cessation program, which may also improve appetite and lessen alcohol cravings.
RECOMMENDATION: CHOOSE A DIET THAT ENCOMPASSES A WIDE VARIETY OF HEALTHY FOODS THAT ARE PRIMARILY PLANT BASED
The patient should adopt a vegetarian diet with emphasis on plant-based proteins with exception of beans, to which the patient reports an allergic reaction. Seitan, tofu, tempeh, and soy-based meat analogs may help the patient transition into a semivegetarian dietary program. Fatty, deep-northern ocean fish, which is well tolerated, may be a preferred source of protein. However, free-range organic chicken and turkey may be necessary transitionally for this patient, as she is unfamiliar with a vegetarian dietary approach. Free-range eggs, preferably organic and containing high omega-3 fatty acids, provide another major source of the phytochemical lutein, along with cooked spinach and kale.
Avoid dairy products. People who consumed 3 servings of milk daily had a 10% higher serum insulin-like growth factor-1 (IGF-1) level and almost a 10% lower level of IGF binding protein 4 compared to those drinking less than 1 to 0.5 servings. 5 A growing body of literature suggests an increased risk of cancer due to increased exogenous use of either IGF-1 or substances that increase its concentration. 6
RECOMMENDATION: LIMIT THE INTAKE OF FOODS HIGH IN SATURATED FAT
High saturated fat intake may contribute to the incidence of lung cancer in nonsmokers and former smokers. 7 The patient should reduce omega-6 fatty acids and increase monounsaturates and omega-3 fatty acids with a goal of consumption of 15% to 18% total fat.
Tree nuts such as almonds and walnuts contain favorable fatty acids and are preferred sources of fat that also contribute protein to the diet. Oils such as olive, grapeseed, rice bran, canola, sesame, and walnut are best for cooking.
RECOMMENDATION: EAT WHOLE GRAINS RATHER THAN REFINED GRAINS
Beta-glucans, phytic acid, folic acid, alpha tocopherol, and lignans are among many anticancer compounds contained in whole grains that have been shown to reduce free radicals, aid in preventing chromosomal damage, protect cell membranes from free-radical damage, aid in tumor regression, and enhance immune function, particularly natural killer (NK) cell activity. Whole intact grains such as brown rice, oats, quinoa, rye, and so on are preferred. The patient should be instructed on the importance of wholegrain products and how to identify them on food labels. A goal of 25 to 35 g of fiber per day is optimal.
RECOMMENDATION: EAT 5 OR MORE DAILY SERVINGS OF VEGETABLES AND FRUITS
If the patient begins chemotherapy at some time as part of her treatment plan, we would suggest consuming cooked/frozen vegetables to decrease the risk of secondary bacterial infection and to improve gastrointestinal tolerance to increased fruit and vegetable consumption. Also, several plant phytochemicals such as lutein and lycopene seem to be more bioavailable in cooked/frozen forms of vegetables. Emphasis on dark greens, root vegetables, and crucifers is preferred. Ideally, an intake of a minimum of 3 cups of vegetables per day would be recommended. Researchers studied men from Shanghai, China, in a matched case control study based on a prospective analysis of more than 18,000 men and found that those with detectable amounts of isothiocyanates (of which broccoli and other cruciferous vegetables are good sources) in their urine had a 35% lower chance of developing lung cancer over 10 years than those who did not have detectable levels. The study was the first in humans to link levels of isothiocyanates with a decrease in cancer risk. 8 Another cruciferous vegetable phytochemical, phenethyl isothiocyanate (PEITC), has demonstrated a cancer protective effect in mice exposed to tobacco chemicals: PEITC given in the diet reduced the numbers of lung tumors observed. 9 In counseling patients about vegetable and fruit intake, we encourage them to eat a wide diversity of different colors of fruits and vegetables as a general guide to obtaining a range of helpful phytochemicals.
In a large cohort study, increased consumption of fruit was associated with a significantly lower mortality rate for lung cancer. 10 Low levels of commonly found nutrients in fruits such as retinol, carotene, and vitamins C and E were associated with an increased risk of dying from lung cancer. 11 Berry-type fruits such as raspberries, strawberries, cherries, and grapes contain ellagic acid and other plant polyphenols; ellagic acid has, for instance, been observed to inhibit the metabolic activation of a carcinogen from tobacco smoke. 12 Ideally, then, the patient should eat 3 servings of fruit per day, and an emphasis on berries may be appropriate (except strawberries secondary to allergy).
The patient is encouraged to avoid coffee and caffeinated beverages, to drink eight 8-oz cups of water per day, and to drink green tea (decaffeinated forms are available). Soy, oat, rice, and almond beverages could be used in place of dairy milk.
RECOMMENDATION: LOSE WEIGHT IF OVERWEIGHT OR OBESE
Initially, it may be difficult for this patient to achieve an aggressive dietary program such as that described here. In fact, maintaining a normal weight, eating a nutritious diet, exercising, and not smoking are all crucial to staying healthy, but unfortunately very few people manage to achieve all 4 of these healthy habits. With appropriate support, however, diet change is not infeasible and may represent a positive experience. Older adults who followed a low-fat, healthy eating plan for 4 years were more confident that their food choices would improve their health and more satisfied with life in general compared to their peers who followed their regular diets. Each year, those who had adopted a healthy diet reported more confidence in their ability to care for their health and a greater awareness of health and nutrition messages. They were also more likely than those who did not change their diet to believe that food could improve their health. Given appropriate support, individuals can successfully alter their eating patterns in multiple ways without a negative impact on quality of life. 13 Ongoing nutrition education takes on real importance for the adoption of positive lifestyle changes. Journaling and keeping food records are critical components of ongoing monitoring of adherence to new dietary patterns. Developing a personalized menu plan with corresponding recipes, shopping list, and eating strategies all embodied with emphasis on realistic changes with direct patient input increases the likelihood of success.
Supplement Recommendations
Ideally, the use of advanced, comprehensive biochemical assessments that evaluate present levels of inflammation, oxidative stress, and level of antioxidant protection would be critical in ascertaining this patient's needs. Cortisol and melatonin testing along with immune function assessments would be pertinent in developing a tailored supplement program. 1 . Four weeks of oral supplementation with glutamine (30 g/day) enhanced lymphocyte function and reduced gut permeability during radiochemotherapy in a randomized controlled study of 13 patients with esophageal cancer 14 ; an oral glutamine rinse (swish and swallow) would thus be appropriate during chemotherapy. 2. Rapid GSH synthesis in tumor cells is associated with high rates of cellular proliferation. Administration of whey protein showed a paradoxical drop in intracellular GSH in tumor cells. Selective depletion of GSH in the tumor cell may up-regulate chemotherapy's effectiveness. 15 3. The patient may benefit from a minimum of 5 g of fish oils in addition to her 4 oz of fatty fish intake, 3 to 4 times per week. This is especially important if chemotherapy or radiation therapy is a consideration, but would be relevant even without such therapies. However, regular medical monitoring of PT, PTT, and INRs may be indicated in consideration of her Von Willebrand disease. During chemotherapy, her platelet count can be monitored, and if it falls below 60,000, she will be counseled to cease taking fish oil. 4. A multivitamin and antioxidant formulation would be recommended during and after chemotherapy due to concerns with potential nutritional deficits arising from the effects of platinum compounds. 16 5. We feel we are being conservative in recommending 6 servings of vegetables and 3 servings of fruit: 12 servings a day based on needs for a variety of phytochemicals might actually be optimal. It is questionable, however, if this patient can even achieve the ACS recommendations of 5 servings a day through dietary intake alone. Therefore, she may benefit from the use of a high-quality, powdered vegetable concentrate that provides the phytochemical and micronutrient equivalent of at least 5 servings in a single drink; we suggest a product that contains highly concentrated, flash-frozen organic vegetables suitable for and easily ingested by patients who need help in reaching optimal vegetable intakes. 6. A baseline salivary melatonin test can establish the need for melatonin supplementation. A study involving NSCLC, patients showed disease stabilization with melatonin supplementation. 17 
